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In a series of phenylethanolamine ^-stimulants, transformation of hydroxyl groups 
of the catechol type into those of the resorcinol type has been reported to improve the 
bioavailability. Therefore, five possible positional isomers (1 — 5) of trimetoquinol (TMQ) 
with respect to its 6,7-dihydroxyl groups were synthesized and tested for bronchodilat- 
ing activity. Among these positional isomers, the 5,7-dihydroxyi derivative (4) exhibited 
more potent bronchodilating activity and longer duration of activity than (±)-TMQ and 
isoproterenol on intraduodenal administration. 

Keywords 1,2,3,4-tetrahydroisoquinolines; adrenoceptor activity; bronchodi- 

lator; trimetoquinol; catecholamine; positional isomer; structure-activity relationship ; 
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(_)-(lS)-6J-Dihydroxy-l-(3 > 4,5-trimethoxybenzyI)4 J 2,3 > 4-tetrahydroisoquinoline (tri- 
metoquinol, TMQ), a potent ^-adrenergic stimulant, is now being used clinically as an effective 
bronchodilator. Hie structure- activity relationships of some sixty derivatives of TMQ were 
investigated extensively by Iwasawa and Kiyomoto. 1) As regards the position of the two 
hydroxyl groups, however, the 6,7-dihydroxyl structure (catechol type} remained common 
in those derivatives. 

In recent years, transformation of hydroxyl groups of catechol type into those of resorcinol 
type in a series of phenylethanolamine ^-stimulants {e.g. isoproterenol) has been reported to 
improve the bioavailability [e.g. orciprenaline and terbufaline) 2 ' {Chart 1). 
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Therefore, it seemed of interest to synthesize positional isomers of TMQ with respect to 
its dihydroxyi moiety. This paper describes the syntheses and bronchodilating activities of 
the five possible positional isomers; (±)-5,6-, 6,8-, 6,8-, 5,7-, and 7,8-dihydroxyl congeners 
(1—5) of TMQ 3 > S > (Chart 2). 

Chemistry 

Five dihydroxyi derivatives of l^S^jS-trimethoxybenzylJ-l^^^tetrahydroisoquinolines 
JTMI) (1—5) were synthesized by diverse routes, depending on the positions of their hydroxyl 
groups. 

By using the Pictct-Spengler procedure for tetrahydroisoquinoline synthesis, 6,6- and 
6,8-dihydroxy-TMI (1 and 2) were readily synthesized. Treatment of 3,4,5-trimethoxyphenyl- 
acetaldehyde (6) with the dihydroxyphenethylamines (7 6 > and 8 7) ) in EtOH gave 1 and 2 in 
75 and 47% yields, respectively (Chart 3). 

HO H0 Nl 

7 MeO N _ 
1 < MeO-/oyCH 2 CHO ► 2 

6 

Chart 3 . 

The 5,8-dihydroxyl derivative (3) was prepared by Bischier-Napieralski cyclization of 
the amide (15) (Chart 4), 8 > Treatment of 2,5-dihydroxybenzoic acid (9) with benzyl chloride 
in the presence of K 2 C0 3 in dimethylfonnamide (DMF) gave the tribenzyl compound (10), 
which in turn was reduced with LiAlH 4 to give the alcohol (11). 

The benzyl chloride (12), prepared from the alcohol (11) in the usual manner, was converted 
to the benzyl cyanide (13) by treatment with NaCN in DMSOin 90.4% yield. 

The cyanide (13) was reduced with NaBH 3 (OCOCF 3 ) 9 > to give the corresponding amine 
(14) in 53.6% yield. The phenethylamine (14) was condensed with 3,4,5-trimethoxyphenyl- 
acetyl chloride to afford the amide (15), which was transformed via the 3,4-dihydroisoquinoline 
(16) into the tetrahydroisoquinoline (17) by successive treatments with POCl 3 in refluxing 
benzene and NaBH 4 in MeOH (35.6% yield). 

Finally, catalytic reduction of 17 on 10% Pd-C gave the desired phenol (3) in 83% yield. 
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The preparation of 5,7- and 7,8-dihydroxy-TMI (4 and 5) was achieved by the rather long 
sequence of reactions outlined in Chart 5 and 6; the isoquinoline (24a, b) served as key inter- 
mediates. The intermediates (24a, b) were prepared from the benzaldehyde (18a, 10i b U) ) by 
several steps based on Jackson's method for isoquinoline synthesis. 12 > The aldehydes (18a, b) 
were condensed with aminoacetaldehyde diethylacetal and the resulting imines (19a, b) were 
reduced with NaBH 4 to give the benzylamine derivatives (20a, b) in 93% and 42% yields, respec- 
tively. Treatment of 20a, b with ^-toluenesulfonyl chloride afforded the N-tosyl amides 
(21a, b). More conveniently, 21a was obtained in excellent yield by condensation of the 
benzylchloride (23) [prepared by chiorination of 22 lft> ] with N-tosyiaminoacetaldehyde diethyl- 
acetal. Jackson cyclization of 21a readily gave the isoquinoline (24a) in 95% yield. On 
the other hand, similar treatment of the 2,3-dibenzyloxy derivative (21b) gave only the N- 
tosyl-l,2-dihydroisoquino!ine (25) in 65% yield. When treated with MJuOK in f-BuOH ? 
25 readily underwent aromatization, giving the isoquinoline (24b) in 07% yield. 

Conversion of 24a, b to the Reisscrt compounds (26a, b) proceeded smoothly. Alkylation 
of 26a, b with 3,4,5- tri me thoxybenzyl chloride in the presence of NaH in DMF followed by 
alkaline hydrolysis gave the 1-benzylisoquinolines (28a, b) in 83% and 48% yields, respectively. 
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Hydrogenolysis of 28a, b on 10% Pd-C afforded the phenols (29a, b). Catalytic hydrogen a- 
tion of the Q-acetates 13> of 29a, b on Pt0 2 and subsequent acidic hydrolysis gave 5,7- and 7,8- 
dihydroxy-TMI (4 and 5) in 94 and 39% yields, respectively (Chart 6). However, the conver- 
sion of 28a to 4 via the N-benzyl quaternary salt (31) was much more convenient. Reduction 
of 31 with NaBH 3 (OAc)°> gave an 80.6% yield of the tetrahydro derivative (32). Hydro- 
genolysis of 32 on 10% Pd-C effected removal of the three benzyl groups and gave 4 in 85% 
yield. 

Physical constants of the five dihydroxyl derivatives of TMI thus obtained are listed 
in Table 1. 
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Compound 
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rnp {dec.) 
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C lfl H 2S NO t -HCl 



53.52 
(53.46) 

53.52 
(53.45) 

58.92 
(58.82) 

57.26 
(57.14) 

59.76 
(59.33) 



5.67 
(5.81) 

5.67 
(5.79) 

7.06 
(7.06) 

6.86 
(6.82) 

6.34 
(6.46) 



3.29 
(3.49) 

3.29 
(3.13) 

3.27 
(3.24) 

3.18 
(3.13) 

3.67 
(3.77) 



Biological Results 

The bronchodilating activities of the position alisomers (1—5) in anesthetized cats against 
serotonin-induced bronchoconstriction were compared to those of (tt)-TMQ and isoproterenol 
(Iso)."> The data are summarized in Tables II and III. On intravenous administration,, 
the bronchodilating activities of (^)-TMQ, 1, and 4 were approx. 1/3, 1/1000, and 1/4 of that 
of Iso, respectively, while those of 2, 3, and 5 were less than 1/10000 of that of Iso (Table II).. 
In order to assess oral activity, Iso, (±)-TMQ, and 4, which showed potent bronchodilating 
actions on intravenous administration, were given into the duodenum. As shown m Table 
III, the doses required to reduce the serotonin-induced bronchoconstriction by approx. 75% 
of the control were 100, 20, and 10 ng/kg for Iso, (±)-TMQ, and 4, respectively. Thus, 4 exhibit- 
ed the most potent bronchodilating action, the potency of which was approx. 10 times that 
of Iso and approx. 2 times that of (±)-TMQ. It was also found that the duration of broncho- 
dilating action of 4 was considerably longer than those of (^r)-TMQ and Iso. 

It has been reported that the bronchodilating activity of phenylethanolamine derivatives 
is reduced but the duration of action is prolonged when hydroxyl groups of the catechol type 
were replaced by those of the resorcinol type. 2 > In the case of TMI derivatives, however,, 
replacement of catechol type hydroxyl groups ((zt)-TMQ) by resorcinol type hydroxyl groups. 
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Table II. Bronchodilating Activities of Positional Isomers of 
(±)-Trimetcquinol (TMQ) after Intravenous 
Administration in Anesthetized Cats 



Compound 


(Geometric mean) 


Potencv ratio 
(rso=1000) 


Isoproterenol 


0.033 


1000 


(i)-TMQ 


0.087 


380 


1 


35 


0.94 


2 


>300 


<0.1 


3 


>300 


<0.1 


4 


0.13 


250 


5 


>300 


<0.1 




a ) Calculated in micrograms per kilogram for 50% inhibition of serotonin {a0 /*g/kg, i.v. ^induced 
"bfonchocon$tric tion . 

Table III. Bronchodilating Activities of (±>TMQ, 4 and Isoproterenol after 
Intraduodenal Administration in Anesthetized Cats 



No. of 
animals 



Dose 



Peak response 0 * 
% ± S.E. 



Half-duration & > 
[mm) 



Isoproterenol 

(±)-TMQ 

4 



100 
20 
10 



84.9±6.0 
77.6±5.2 
72.5±6.1 



75 
150 
>210 



a ) Peak inhibition of serotonin (20 .ug/kg, i.v. )- induced bronnbocom; t riction . 

b ) Defined as the period from the administration to the point of half-recovery from the peak response. 

(4) did not cause a significant decrease in bronchodilating activity. On the other hand, the 
duration of action of the latter was longer than that of the former. 

Further details of the bronchodilating and other biological activities of 4 have already 
been published. 4 ' 5 * 

Experimental 

Melting points are uncorrected. IR spectra were recorded with a Hitachi iR-215 spectrometer, NMR 
spectra with a JEOL MH-60, PMX-60 or FX-100 spectrometer [with TMS as an internal (in CDC1, or DMSO- 
d t ) or external (in D a O) standard], and mass spectra with a Hitachi RMS-4 or KMU-6M spectrometer. 

5,6-Dihydroxy-l-{3,4,5-trimetho^bcnzyi)-l,2,3,4-tetrahydroisoquinoline Hydrobromide (!)• A solution 

of 2,3-dihydroxyphenethylamine.KBr 7 (2.34 g, lOmmol) and 3,4,5-trimethoxyphcnylacetaldehyde 6 (3.60 
g, 17.1 mmol) in EtOH {20 ml} was rcfluxed for 25 hr, then cooled. The resulting precipitates were collected 
by nitration and recrystallized from EtOH to give 1 (3.21 g, 75%) as colorless prisms, mp 235—237° (dec). 
IRv*** 1 cm- 1 : 3500, 3120. MS m}$: 181, 164 (base). NMR (D,0) r5: 3.93 (3H, s] OCM 9 ), 3.95 (6H, s, OCH,x 
2), 6.72 (2H, s, H(2') and H(6')), 6.76 and 6.99 (1H each, a pair of AB type d, J^S Hz, H{7) and H(8)). 

b^-Dihydroxy-l-IS^S-UimethoxybenzylJ-l^^^tetrahydroisc^uinolme Hydrobromide (2) A solu- 
tion of 3, 5-dihydr oxyphenetnylam ine • HBr (8) (5.0 g, 21 mmol) and 3,4,5-trimethoxyphcnylacctaldehyde (6) 
(5.35 g, 25.5 mmol) in EtOH (80 ml) was refluxed for 3.5 hr. After removal of the solvent, the residue was 
crystallized from isopropyl alcohol to give 2 (4.30 g, 47%) as colorless needles, mp 237—240° (dec). IR 
cm-*: 3625 (weak), 3240, 3095. MS mje: 181, 164 (base). NMR (D 2 0) «5: 3.90 (3H, s, OCH a ), 3.93 (6H, s, 
OCH n x2), 6.49 (2H, s, H(5) and H(7)}, 6.67 (2H, s, H(2') and H((V)). 

Benzyl 2,5-Dibenzyloxybenzoate (10) A stirred mixture of 2,5-dihydroxybenzoic acid (0) (3.08 g, 20 

mmol), ben2yl chloride (8.93 g, 70 mmol), and K 2 C0 3 (16.6 g, 120 mmol) in PMF (30 ml) was heated at 100° 
for 20 hr under argon. After cooling, the reaction mixture was diluted with AcOEt and inorganic materia: 
was filtered off. The filtrate was washed successively with 10% aq. NaOH and H 8 Q, dried (Na 2 S0 4 ), and 
concentrated. The residue was crystallized from EtOH~Et,0 to give 10 (7.88 g, 93%) as colorless needles, 
mp 88.5—89.5°. IR v™? cm- 1 : 1725, 1700. MS mje: 424 (M+). NMR (CDCi 3 ) <5: 4.97 (2H. s -OCH 2 C 6 H s ), 
5.03 (2H, s, -OCH 2 C«H 6 ), 5.30 (2H, s, -CO a CH 2 C e H a ), 7.31 (loH, s, -C 6 H s x3), 6.9—7.5 (3H, m, aromatic 
protons). Anal. Ca2cd for C 89 H 24 0 4 : C, 79.22; H, 5.70. Found: C, 79.07; H, 5.90. 
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2,5-Dibenzyloxybenzyl Alcohol (11) The ester (10) (8.5 g, 20 mmol) was added to a stirred suspension of 

LiAlH 4 (1.52 g, 40 mmol) in THF (100 ml) and the mixture was stirred for 1 .5 hr at room temperature. The 
reaction mixture was treated with H e O to decompose excess LiAlH 4 , and extracted with Et 4 G. The Et,0 
extracts were washed successively with H £ 0 and brine, dried (Na a S0 4 ), and concentrated. The residue was 
recrystallized from F.tOH-H.O to give 11 (4.2 g, 65.6%) as colorless needles, mp 56.6—58.5°. IR r£& 01 
cm- 1 : 3380. MS mje : 320 (M+). NMR (CDCL,) 6 : 2.29 (1H, s, OH, exchanges with D t O), 4.64 (2H, s, ArCH 2 - 
OH), 4.95 and 4.98 (2.H each, s, -OCH«C a H 5 x 2), 6.75—7.0 (3H, m, aromatic protons), 7.32 (10H, s, ~C 3 H * x 2). 
Anal. Calcd for C 21 R 20 O 3 : C, 78.72; H, 6,29. Found: C, 78,90; H, 6.47. 

2,5-Dibenzyioxybenzyl Chloride (12) A solution of SOCl a (2.02 g, 16.9 mmol) in CH,a a (6 ml) was added 

dropwise to a stirred mixture of 11 (4.16 g, 13 mmol), pyridine (1.04 g, 13 mmol), C»H« (12 ml), and CH a Cl, 
(4 ml) with cooling below 10°, and the mixture was stirred at 4° for 1 hr. The reaction mixture was poured 
into ice-water and extracted with C 6 H t . The organic layer was washed successively with H.O, dil. aq . NaOH, 
and brine, dried (Na a SO,), and concentrated. The residue was recrystallized from EtOK to give 12 (3.91 g, 
68,8%) as colorless needles, mp 78—81.5°. MS mje : 340 and 338 (M+). NM.R (CDC1.) ti 4.63 (2H, s, ArCH,- 
CJ), 4.98 and 5.04 (2H each, s, -OCH 2 C c H 6 X 2), 6.8—7. 1 (3H, m, aromatic protons), 7.32 (10H, s, -C 8 H 5 x 2). 
Anal. Caicd for C 21 H 1B C10 8 : C, 74.44; H, 5.65; CI, 10.46. Found: C, 74.73; H, 5.79; CI, 10.12. 

2,5-Dibenzyloxybenzyl Cyanide (13) A solution of 12 (3.88 g, 11.5 mmol) in BMSO (20 ml) was added 

to a stirred suspension of NaCN (1.12 g, 22.9 mmol) in DMSO (12 ml) and the mixture was stirred at room 
temperature for 3 hr. The reaction mixture was poured into ice-water and extracted with AcOEt. The 
AcOEt extracts were washed successively with H z O and brine, dried (Na a S0 4 ), and concentrated. The resid ue 
was recrystallized from EtOH to give 13 {3.41 g, 90.4%) as colorless needles, mp 94—98°. IR v*?™ ctrr 1 : 
2250. MS ffijs : 329 (M+). NMR {CDC^ d: 3.66 (2H, s, ArCH,CN), 5.01 (4H, s, -OCH 4 C 6 H s x 2), 7.34 (10H, s, 

-C 6 H*x2), 6.8 7.1 (3H, m, aromatic protons). Anal. Calcd for C 22 H< 6 N0 2 : C, 80.22; H, 5.81; N, 4.25. 

Found: C, 80.06; H, 6.04; N, 3.91. 

2,5-Dibenzylox>T>hcnethylamine (14) A solution of CF 3 CO a H (5.13 g, 45 mmol) in THF (27 ml) was 

added to a stirred suspension of NaBH 4 (1.71 g, 45 mmol) in THF (8 ml) at 10° and the mixture was stirred 
for 30 min at room temperature. A solution of 13 (2.96 g, 9 mmol) in THF (45 ml) was added to this solution 
of NaBH 2 (OCOCF 3 ). After being stirred at room temperature for 3 hr, the reaction mixture was treated 
with H 8 0 to decompose excess reagent. The mixture was concentrated, and extracted with CHC1 S . The 
CHCl a extracts were washed with H,0, dried (Na 2 S0 4 ), and concentrated. The residue was treated with 
5% ethanoiic HC1 solution, and evaporated to dryness in vacuo to leave a colorless solid which was recrystal- 
lized from EtOH-Et a O to give 14 HCl*(i.79 g, 53.6%) as colorless needles, mp 150—151.5°. IR v£V* 1 cm- 1 : 
2400—2750. MS mje: 333 (M+). NMR (CDCJJ <5 : 3.09 (4H, br.s, -CH-jCHj-NH,), 4.91 (2H, s, -OCH 2 C 8 H 6 ), 
4.97 (2H, s, -OCH 2 C 4 H,), 6.72 (2K, s, H(3) and H(4)), 6.S7 (III, s, H(6)), 7.27 (10H, s, -C 6 H 5 x2). Anal. 
Calcd for C«H„NO s - HC1; C, 71.44; H, e.54; N, 3.79; CI, 9.58. Found: C, 71.49; H, 6.52; N, 3.80; CI, 9.41. 

N-(2,5-Dibenzy]oxyphenethyl)-2-(3,4,5-trimethoxyphenyl)acetamide (15)— A solution of 3,4;5-trimeth- 
oxyphenylacetyl chloride [prepared from 3,4.5-triincthoxyphenylacetic acid (1.77 g, 6.S mmoi) and SOCI, 
(4.64 g, 39 mmol) in reftuxing C a H 6 for 1 hr] in C«H 8 (5 ml) was added portion wise to a stirred mixture of 14- 
HCi (1.67 g, 5 mmol), K s C0 3 (2.7 g, 20 mmol), CHC1 S (30 ml), and H 2 0 (20 ml) with cooling below 5°. The 
whole was stirred at room temperature for 3 hr, then the organic layer was separated, washed successively 
with H a O and brine, dried (Na 2 S0 4 ), and concentrated. The residue was recrystallized from EtOH-hexane 
to give 15 (2.56 g, 72.8%) as colorless needles, mp 99.5 -100.5°. IR v™* 1 cm- 1 ; 3255, 1640. MS mje: 541 
(M+). NMR (CDCl a ) 6: 2.79 (2K, t, /=6.3 Hz, ArCH 3 CH 2 N), 3.34 (2H, s, -COCH,Ar) f 3.43 (2H, t, 7=8.3 
Hz, ArCH,CH|N), 3.69 (6H, s, OCH s x2), 3.79 (3H, s, OCH 3 ), 4.90 and 4.96 (2H each, s, -OCH-AH* X 2), 
5.1—5.4 (1H. m, NHCO, exchanges with D 2 0), 6.28 (2H, s, aromatic protons), 6.74 (3H, s, aromatic protons), 
7.32 (10H, s, -C«H 4 X2), Anal. Calcd for C 3S H 3S NO tf : C, 73.17; H, 6.51; N, 2.59. Found: C, 73.02; H, 6.67; 
N, 2.59. 

5,8-Dibenzyloxy-l-(3,4 > 5-trimethoxybenzyl)-l,2,3,4-tetrahydroUoqiiinoline (17) A mixture of 15 (5.41 

g, 10 mmol), POC1, (3.06 g, 20 mmol) and C 8 H 4 (150 ml) was refiuxed for 4.5 hr. The reaction mixture was 
concentrated to dryness in vacuo, and the oily residue was dissolved in MeOH (70 ml). NaBH 4 (1.9 g, 50 mmol) 
was added portion wise to the resulting solution with ice-water cooling. The reaction mixture was stirred 
at room temperature for 42 hr, then concentrated, and the residue was extracted with CHCi $ . The CHC1 3 
extracts were washed with brine, dried (Na 2 S0 4 ), and concentrated. The residue was converted to the 
oxalate and crystallized from AcOEt to give 17 -oxalate (2.19 g, 35.6%) as a colorless solid, mp 204—208° 
(dec). Recrystallization from MeOH gave 17 -oxalate as colorless prisms, mp 206—208° (dec). IR »™ o! 
cm- 1 : 1715, 1625. MS mlc: 525 (M+, faint), 844. NMR (DMSO-d,) 6: 3.59 (3H, s, OCH s ), 3.61 (6H, s, 
OCH»X 2), 5.09 (4H, s, -OCE 2 C 4 H s x 2), 6.41 (2H, s, H{2') and H{6')), 7.02 (2H, s, H(6) and H(7)), 7.42 (10H, 
s, -C,H*x2). Anal. Calcd for C 23 H M N<VC 2 H 2 0 4 : C, 68.28; H, 6.06; N, 2.28. Found: C, 67.86; H, 6.17; 
N, 2.33. 

17 (Free base): colorless scales (from EtOH-Et a O), mp 151.5—152.5°. Anal Calcd for C w H w N0 6 : C, 
75.40; H, 6.71; N, 2.67. Found: C, 75.62; H, 6.77; N, 2.81. 

5,8-Dihydroxy-l-(3,4,5-trimethoxybenzyl)-l,2,3,4-tetrahydroisoquinoline Hydrochloride (3) A solution 

of 17 (1.00 g, 1.9 mmol) in a mixture of 1 m HCI (50 ml} and THF (50 ml) was hydrogenated on 10% Fd-C 
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(1.0 g) at 3.87 times atmospheric pressure and at room temperature for 20 hr. After removal of the catalyst 
by filtration, the filtrate was concentrated. The residue was recrystallized from EtOH-Et s O to give 3 • EtOK 
(675 mg, 63%) as colorless prisms, mp 243—247° (dec.). IK v^? cm- 1 : 3360, 3250, 2470—2790 NMR 
(D 8 0) <5: 1.30 [HH, t, 7-7 Hz, CH,CH,OH), 3.77 (2H, q, 7=7 Hz, CH,CH,OH), 3.86 (3H, s, OCH s ), 3.90 
{6H, s, OCH, x 2), 6.04 (2H, s, H(2') and H{6'}}, 6.84 and 6.92 (1H each, a pair of AB type d, 7=8 Hz, H<6) 
and H(7)), 

3,5-DibenzyJoxybensyUdeneaminoacetaldehyde Diethyl Acetal (19a) A solution of 18a (19.1 g, 60 

mmoi) and am inoacet aldehyde diethyl acetal (9.30 g, 70 mmol) in dry C 6 H 8 (50 ml) was refluxed for 3 hr 
using a Dean- Stark apparatus. After removal of the solvent, the residue was crystallized from hexane to 
give 19a (24.3 g, 93%) as colorless needles, mp 59—60°. IR cm-*: 1645. MS nth; 433 (M+). NMR 
{CDC1,} (5: 1.15 and 1.17 (SH each, t, 7^7 Hz, -OCH 3 CB,X 2), 3.54 and 3.56 (2H each, q, 7 = 7 Hz, -OCH s - 
CH a x2), 3.72 <2H. d, 7-6 Hz, NCH,CH), 4.76 (1H, t, 7-6 Hz, NCH $ CH), 5.02 (4H, s, -OCH.C.H, x 2), 
6.65 (1H, d, 7-2.5 Hz, H(4)), 6.97 (2H, d, 7-2.5 Hz, H(2) and H(6)), 7.2—7.5 (10H, m, -C t B,x2), 8.13 
(1H, s, ArCH=N). Anal Calcd for C t7 H 81 N0 4 : C, 74.80; H, 7.21; N. 3.23. Found: C, 74.96; H, 7.26; N, 
3.23. 

N>3,5>DibenzyIoxybenzylaminoaceta]dehyde Diethyl Acetal (20a) A mixture of Schitf base 19a (12.3 g, 

28.3 mmol) and NaBH 4 (1.1 g, 29 mmol) in EtOH (150 ml) was refluxed for 2 hr. After removal of the 
solvent, H a O was added to the residue and extraction was carried out with AcOEt. The AcOEt extracts 
were washed with H 4 0, dried {Na s SO<), and concentrated to give -20a (12.7 g, 100%) as a colorless oil. IR 

cm- 1 : 3350. MS mfe; 435 (M+) . The product was characterized as the oxalate, which was recrysta Hi zed 
from MeOH-acetone to give colorless needles, mp 151— 152 c (dec). IR v*£* car 1 '. 1710 (br), 1610 (sh), 
1595. NMR (CDClj) <5: 1.13 (6H, t, 7 = 7 Hz, -OCH t CH a X2), 4.08 (2H, s, ArCH 2 N), 4.95 (4H, s, -OCH,- 
C,H,x2), 6.50 (1H, d, 7-2 Hz, H(4)}, 6.73 (2H, d, 7-2 Hz, Hf2) and H(6)), 7.34 U0H, s, -C»H,x2), 10.09 
(3K, brs, exchanges with D a O). Anal Calcd for C 27 H M N0 4 .C 5 H,0 4 : C, 66.27; H, 6.71: N, 2.66. Found: 
C, 65.97; H, 6.72; N, 2.62. 

3,5-Dibenzyloxybenzyl Chloride (23) A solution of SOCl 2 (9.3 ml) in C«H e (20 ml) was added dropwise 

to a stirred mixture of 22 (32.0 g, 0.1 mol), pyridine (8.0 g, 0.1 mol), CH 8 C1 8 (20 ml), and C,H 8 (100 ml) with 
ice-cooling below 25*. The reaction mixture was stirred at room temperature for 2 hr, then diluted with C,H f 
(100 ml). The C 6 H, solution was washed successively with H 2 0, 5% aq. NaOH and brine, dried (Na 4 SO<5, 
and concentrated to leave a pale yellow oil, which was crystallized from benzene-hex ane (1 : 10, v/v) to give 
23 (30.9 g, 91%) as colorless needles, mp 77—79°. NMR (CDC! $ ) <5: 4.54 (2H, s, ArCH 2 Ci), 5.07 (4H, s, 
-OCH 3 C«H 5 x 2), 6.7 (3H, brs, aromatic protons), 7.47 (10H, s, -C 0 H 6 X 2). 

N-3,5-Dil>enzyloxybenzyl-N-tosylaminoacetal<lehyde Diethyl Acetal (21a) a) p-Toiuenesulfonyl 

chloride (2.4 g, 12 mmol) was added to a stirred solution of 20a (5.0 g, 11.5 mmol) in dry pyridine (20 ml) 
with ice-cooiing. The reaction mixture was stirred at room temperature for 4 hr, then poured into cold 10% 
aq. HC1 and extracted with AcOEt. The extract was washed with H a O, dried (Na 2 S0 4 ), and concentrated 
to leave 21a (7.1 g, 93%) as a slightly brown oil. IR pjfccnr 1 : 1335, 1150. MS mfe; 569 (M+). NMR 
(CDC1,) fi: J. 13 (6H, t, 7-7 Hz, -OCH t CH 3 X 2), 2.34 (3H, s, -C,H 4 CH 3 ), 3.22 (2H, d, 7-5.5 Hz, NCH a CH~), 
4.47 (2H, s, ArCE a N), 4.55 (1H, t, 7 = 5.5 Hz, NCH.CH), 4.87 (4H, s, -OCH 3 C«H 6 x2>, 6.3—6.5 (3H, m, 
aromatic protons), 7.27 (2H, d, 7=8 Hz, H(3') and H(5')), 7.33 (10H, s, -C 6 H 6 X2), 7.70 f2H, d, 7-8 Hz, 
H(2') and H(6'j). 

b) A mixture of 3,5-dibenzyloxybcnzyl chloride 23 (30.1 g, 89 mmoi), N-tosylamiuoacetaldebyde diethyl 
acetal (24.3 g,.84.5 mmoi) and anhydrous K 2 C0 3 (23.4 g, 170 mmol} in DMSO (100 ml) was stirred at room 
temperature for 4 hr. The reaction mixture was diluted with C,H ft (250 ml), and inorganic material was 
filtered oft. The filtrate was washed successively with H a O and brine, dried (NajSO,), and concentrated to 
leave the tosylate 21a (51.2 g, 100%). 

5,7-Dibenzyloxyisoquinoline (24a) A mixture of 21a (51.2 g, 86.9 mmol), 10% aq. HCi (35 ml), and 

dioxane (110 ml) was refluxed with stirring for U hr. After cooling, isopropanol (6 ml) and Et a O (150 mi) 
were added to the reaction mixture. The resulting precipitates were collected by nitration, washed with 
Et 2 0, and dried to give 24a* HCI (23.7 g) as pale yellow 'needles, mp 219—220° (dec). The filtrate and 
washings were concentrated and the residue was made basic with 5% aq. NaOH, then extracted with C 6 H«. 
The C 6 H„ layer was washed successively with 5% aq. NaOH and H 2 0, dried (Na 2 SO ( ), and concentrated. 
The residue was treated with rnethanolic HCI and crystallized from MeOH-Et a O to give 24a- HCi (6.74 g, 
95% overall yield), mp 217—218° (dec.). IR HE2f cm- 1 : 3250, 2060. 

24a (Free base): colorless needles (from EtOH), mp 113—115°. MS mfe: 341 (M+). NMR (CDC1,) <5: 
5.16 (4H, s, -OCHX,H s x 2), 6.82 and 6.88 (1H each, d, 7=2.5 Hz, H(6) and H(8>), 7.2—7.6 (10H, m, -C,H 8 x 
2), 7.95 and 8.40 (1H each, a pair of AB type d, 7=6 Hz, H(4) and H(3), respectively, 9.07 (1H, s, H(l)). 
Anal. Calcd for C„H ls NO f : C, 80.94; H, 5.57; N, 4.11. Found: C, 81.02; H, 5.80; N, 3.99. 

2-Benzoyl-5,7-dibenzyIoxy-l,2-HUhydroisoquinoline-l-carbonitrHe (26a) A solution of benzoyl chloride 

(6.4 g, 46 mmol) in CH S C!, (20 ml) was added dropwise to a stirred mixture of 24a (3.30 g, 9.7 mmoi), KCN 
{3.0 g, 46 mmoi), CH,Clj (30 ml), and H s O (15 ml) with ice-cooling over a period of 2 hr. The whole was 
stirred at room temperature for 3 hr, then the CH^lj layer was separated, washed successively with 1% aq. 
NaOH and H 2 0, dried (Na 8 S0 4 ) > and concentrated. The residual oil was chromatographed on silica gel 
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[Et 2 0-hexane (1:1, v'v*i] to give a solid, which was recrystallized from EtOH to afford 26a {4.0 g, 84%; as 
colorless needles, mp 123—125°. IR »K« cm- 1 : 1680. MS *»/*: 472 (M+). NMR (CDO,) 6: 5.00 (4H, s, 
-OCH 2 C fl H 5 x2), 6.2—6.6 (5H, m), 7.1—7.5 (15H, m, -C e H 6 x3). Anal. Calcd for C 31 H.,. t N B O s : C, 78,81; 
H, 5.08; N, 5.93. Found: C, 78.98; H, 4.97; N, 6.01. 

5,7-0ibcn2yloxy«l-(3,4,5-trimelhoxybenzyl)iso<iumoline (28a) A solution of 26a (1.18 g, 2.5 mmol) in 

DMF (10 ml) was added to a suspension of NaK (180 mg of 65% mineral oil dispersion, washed with hexane) 
in DMF (15 mi) with cooling at —10° under argon. The mixture was stirred at —10° for 30 rain, then a 
solution of 3,4,5-trimethoxybenzyl chloride (700 mg, 3.23 mmol) in DMF {10 mi) was added and stirring was 
continued at -5 to - 10° for 1.5 hr. A solution of KOH (420 mg) in H 2 0 (10 ml) was added to the reaction 
mixture and the whole was stirred at 30—40° for 1 hr. After cooling, the resulting mixture was poured into 
ice-water and extracted with C«,H a . The C,H, extracts were washed with H a O, dried (Na^SO^, and concen- 
trated. The residual solid was recrystahized from C 4 H„-hexanc to give 28a (1.07 g, 83%) as colorless needles, 
mp 158—160°. MS m/«: 521 (M+). NMR (CDC1,) <5; 3-80 (6H, s, OCH»x2), 3.86 (3H, s, OCH 3 ), 4.60 (2H, s, 
C(l)-CH*Ar), 5.13 and 5.26 [3H each, s, »OCH,C t H J x2), 6.63 (2H, s, H(2') and H{6')), 6.91 and 7.22 (1H 
each d f-2 Hz, H(6) and H{8)), 8.13 and 8.62 (1H each, d, 7-6 Hz, H(4) and H(3), respectively). Anal. 
Calcd for C w H 3l N0 5 : C, 75.98; H, 5.99; N, 2.69- Found: C, 75.94; H, 6.1i; N, 2.81. 

5,7-Dihydroxy-l.(3,4,5-trimethoxybenzyl)isoquinoline (29a) A solution of 27a (200 mg, 0.4 mmol) m 

EtOH (250 ml) was hydrogenated on 10% Pd-C (50 mg) at atmospheric pressure and room temperature for 
3 hr. After removal of the catalyst by nitration, the filtrate was evaporated to dryness to leave ^a solid, 
which was recrystallized from EtOH to give 29a (95 mg, 72%) as colorless needles, mp 270—275° (dec). 
IR cm- 1 : 3400. MS */*: 341 (M+). NMR (DMSO-</ 6 ) 6: 3.67 (3H, s, OCH 3 ), 3.77 (6H, s, OCH 9 X 2), 
4.43 (2H, s, C{l)-CH a Ar), 6.70 {2H, s, H(2') and H(6')), 6.81 and 7.08 (1H each, d, J«2 Hz, H(6) and H(8)), 
7.88 (IK, d, /-8 Hz, H(4)), 8.36 (1H, d, 7 = 6 Hz, H(3)}. Anal. Calcd for C„H 1B N0 6 : C, 66.88; H, 5.57; N, 
4.11." Found: C, 67.01; H, 5.48; N, 4.21. 

5,7-Uiacetoxy-l-(3,4 } 5-trimethoxybenzyl)isoquhioline (30a)— Ac 2 0 (955 mg, 9.4 mmol) was added to a 
stirred solution of 29a (800 mg, 2.3 mmol) in dry pyridine (30 mi) with cooling. The reaction mixture was 
stirred at room temperature for 4 hr, then treated with H t O and extracted with AcOEt. The AcOEt extracts 
were washed with H 4 0, dried (Na,S0 4 ), and concentrated. Recrystallization of the residue from AcOEt- 
hexane gave 30a (900 mg, 90%) as colorless prisms, mp 118 — 120°. IR v™? cm- 1 : 1770, 1760. MS rnje. 
425 (M + ). NMR (CDCL,) d: 2.33 and 2.44 (3H each, s, OAcx2), 3.79 (9H, s, OCH 3 x3), 4.54 (2H, s, C(l)- 
CH-Ar), 6.52 (2H, s, H(V) and H(6')), 7.34 and 7.92 (1H each, d, 7=2 Hz, H(6) and H(8)), 7.58 and 8,52 
(1H each, d, 7=6 Hz, H(4) and H(3), respectively). Anal Calcd for C a3 H M NO : : C, 64.93; H, 5.45; N, 3.29. 
Found: C, 64.95; H, 5.60; N, 3.31. 

30a- HC1: colorless needles (from Me0H-Et 2 O), mp 186—190° (dec). IR cm~ l : 1760, 1645, A 630. 
NMR (CDC1 3 ) t>: 2.41 and 2.50 (3H each, s, OAcx2), 3.75 (3H, s, OCH 8 ), 3.84 (6H, s, OCH,x2), 4.98 (2H, s, 
C(l)-CH 2 Ar), 6.93 (2H, s, H(2'j and H(6')), 7.73 and 8.48 (1H each, d, 7-2 Hz, H(6) and H(8)), 8.14 and 
8.48 (1H each, d, /~6.6 Hz, H(4) and H{3), respectively). Anal. Calcd for C a5 H M NO,- HC1: C, 59.81; H, 
5.24; N, 3.03. Found: C, 59.41; H, 5.28; N, 2.94. 

5 7-Dihvdroxy-l-(3,4,5-trimethoxybenzyl).l,2,3,4-tetrahydroiso<}uinoline Hemisulfate (4) A solution 

of 30a- HC1 (780 mg, 1.7 mmol) in EtOH (200 mi) was hydrogenated on PtO, (0.3 g) at atmospheric pressure 
and room temperature for 2 hr. After removal of the catalyst by nitration, the filtrate was concentrated to 
dryness in vacuo. The residue was dissolved in 9% ethanolic HC1 (50 ml) and heated under reflux for 5 mm. 
After removal of the solvent, the residue was solidified with MeOH~Et,0 to give 4-HC1 (600 mg, 94%) as a 
colorless solid. The product was characterized as the sulfate, which was recrystallized from EtOH~H,0 to 
afford 4- EtOH as colorless prisms, mp 206-209° (dec). IR v£»T l cm- 1 : 3150. MS mje: 181, 164 (base). 
NMR (D t O) 6: 1.25 i3H, t, 7-7 Hz, CH 3 CH 2 OH), 3.71 (2H, q, 7=7 Hz, CH,CH*OH), 3.82 (3H, s, OCH 3 ), 
3.84 (6H, s, OCH i x2), 6.20 and 6.46 (1H each, d, 7=2 Hz, H(C) and H(8)), 6.57 (2H, s, H (20 and PI (6 )). 

2-Benzyl-5,7-dibenzyloxy-l-(3,4,5-trimethoxybenzyl)isoqumollnium Bromide (31) A mixture of 2Sa 

(31 3 s, 60 mmol) and benzyl bromide (43.1 g, 252 mmol) in THF U25 ml) was refluxed for 18 hr. After 
removal of the solvent, the residue was crystallized from MeOH (15 ml)-H a O (2 ml)~Et a O (240 ml) to give 31 
(42.6 K , 100°.,) as yellow needles, mp 160—162°. MS m\e : 612 (M+). NMR (CDC1 8 ) <5: 3.61 (6H, s, OCH, £ 2), 
3 75 (3H, s, OCH 3 ), 5.15 (2H, s, C(l)-CH 2 Ar), 5.23 and 5.25 (2H each, s, -OCHAHs X 2), 6.17 (2H, s, H(20 
and H(6')), 6.30 (2H, s, N--CH,C 8 H 5 ), 7.18-7.40 (17H, m, H(6), H(8) and C 6 H fc x3), 8.44 (1H, d, 7-8.9 
Hz, H(4)), 8.99 (1H, d. 7=6.9 Hz, H(3)). Anal. Calcd for C, 0 H 33 BrNO 5 -H 2 O: C, 67.58; H, 5.17; Br, 11.25; 
N, 1.97. Found: C, 67.17; H, 5.57; Br, 11.36; N, 2.01. 

2-Benzyl-5 7-dibenzyloxy-l-{3,4,5-trimethoxyben2yl).l,2,3,4-tetrahydroisoqulnoline (32) NaBH 3 OAc 

(9.6 g, 100 mmol) was added to a suspension of 31 (14.5 g, 20.4 mmol) in THF (70 ml), and the mixture 
was refluxed with stirring for 2 hr. After cooling, the reaction mixture was poured into ice-water and ex- 
tracted with CHClj. The CHC1 S extracts were washed with H a O, dried (Na*S0 4 ), and concentrated. The 
residue was treated with 10% ethanolic HC1 solution, and concentrated in vacuo to leave a colorless solid, 
which was recrystallized from MeOH-Et s O to afford 32-HC1 (12.1 g, 89.6%) as colorless prisms mp 132-136 
(dec). IR r*£' cm- 1 : 3055, 3400 (br). Anal. Calcd for C 4a H n N<VHCl. l/2H s O: C, 72.66; H, 6.55; N, 2.12. 
Found: C, 72.30; H, 6.80; N, 2.11. 
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32-Oxalatc: colorless prisms (from EtOH), mp 148—149° (dec). IR v**& cm- 1 : 1730 (br), 1640 (br^ 
Anal. Calcd for C 40 H 41 NO fi .C a H a O 4 : C, 71.47; H, 6.14; N, 1.98. Found: C, 71.24; H, 6.27; N, 1.96. 

32 (Free base): colorless needles (from EtOH), mp 104—106°. MS tnfe: 615 (M+). NMR (CDCi 8 ) 6: 




i solution of 
, 2 mmol) 

After removal of the catalyst by nitration, the nitrate was concentrated. The residue was recrystaUizecffrorri 
Et0H-H 2 O to give 4-EtOH (1.50 g, 85%) as colorless prisms, mp 203—209° (dec). 

2,3-Dibenzyloxybenzylideneaminoacetaldehydc Diethyl Acetal (19b) -A mixture of aminoacetaldehyde 

diethyl acetal (1.33 g, 10 mmol) and 2,3-dibenzyioxybenzaldehydc (18b) (3.18 g, 10 mmol) was heated at 85— 
90° for 10 min. The reaction mixture was diluted with C*H 6> and dried (Na 3 S0 4 ). After removal of the 
solvent, the residue was crystallized from hexane to give 19b (2.70 g, 62%) as colorless needles, mp 52°. IR 
v™ cm-*: 1640. MS mle: 433 (M+). NMR (CDC1,) 8: 1.18 (6H, t, 7=7 Hz, -0CH 8 CH 3 x2), 4.73 (1H, t, 
/-6 Hz, -CH(OEt),), 5.03 (4H, s, ~OCH s C c H 6 x2), 6.8—7.6 (ISH, m) ; 8.49 (1H, s, ArCH=N). ^rmf.-Calcd 
for C i? H sl ND 4 : C, 74.80; H, 7.21; N, 3.23. Found: C, 74.78; H, 7.20; N, 3.20. 

N-2,3-Dibenzyloxybenzylaminoacetaldehyde Diethyl Acetal (20b) A mixture of Schifi base 19b (22 

5 1 mmol) and NaBH 4 (5.0 g, 130 mmoi) in EtOH (150 ml) was refiuxed for 2 hx . Af ter removal of the solvent,* 
the residue was treated with H,0 and extracted with C U H«. The C tf H e extracts were dried (Na 8 S0 4 ) and 
concentrated to leave a coiorless oil, which was chromatographed on silica gel fAcOEt-hexane (2: 1, v/v)] 
to give 20b (14.8 g, 67%) as a colorless oil. IR cm- 1 : 3330. MS mfe: 435 (M + ). 

N~2,3-Dibenzyloxybenzy]-N-tosyIarmnoacetaJdehyde Diethyl Acetal (21b) £-Tolucnesuifonyi chloride 

(7.0 g, 37 mmol) was adder) to a stirred solution of 20b (14.8 g, 34 mmol) in pyridine (40 ml) with cooling and 
the mixture was stirred at room temperature for 12 hr. The reaction mixture was then poured into HjO 
and extracted with C 4 H B . The C 6 H 8 extracts were washed successively with 10% aq. HC1 and H 3 0, dried 
(Na,S0 4 ), and concentrated to leave 21b (20.0 g, 100%) as a colorless oil. IR v*!+ cm- 5 : 1340, 1180. MS 
589 (M-). NMR (CDC1 3 ) <5: 1.05 (6H, t, 7-7 Hz, -OCH.CHs x 2), 2.37 (3H, s, ~C 4 H 4 CH-'>, 3.1—3.7 
(OH, m), 4.47 (2H, s, ArCH 2 N), 4.50 (lH, t, /«6 Hz, -CHfOEt)*), 4.99 and 5.08 (2H each, s, -OCH 4 C,H 5 x 2), 
6.91 (3H, s, aromatic protons), 7.1—7.4 (12H, m, aromatic protons), 7.60 (2H, d, 7 = 8 Hz, H(2'} and H(6')j. 

7,8-Dibenzyloxy-N-tosyl-l,2-dihydroiso^uinoline (25)— A solution of 21b (10.9 g, 18.5 mmol) indioxane 
(50 ml) containing cone. HC1 (2.4 mi) was refiuxed for 2 hr. After cooling, the reaction mixture was poured 
into H 2 0 and extracted with AcOEt. The AcOEt extracts were washed successively wish saturated aq. 
MaHCOj and H 2 0, dried (Na*S0 4 ), and concentrated. The residual oil was purified by column chromato- 
graphy (silica gel, C 6 H 6 ) to give 25 (6.0 g, 65%) to give a colorless solid, which was recrystailized from EtOH 
to afford 25 as colorless needles mp 104—106°. IR cm~ J : 1635. 1345, 1165. MS mje: 497 (M+). NMR 
(Cr>Cl 3 ) 6: 2.35 (3H, s, -C e H 4 CH 3 ), 4.50 ( 2 H, s, H(l)x2), 4.95 and's.05 (2H each, s, -OCH 4 C 0 H 5 x 2), 5.70 
(1H S d, 7 = 7.9 Hz, H{4)), 6.57 and 6.74 (1H each, a pair of AB tvpe d, 7 = 8.5 Hz, H(5) and H(6)), 6.62 (1H, 
d, 7^7.9 Hz, H(3)), 7.15 (2H, a pair of AB type d, 7=8.3 Hz, H{3') and H(5')}, 7.30 and 7.33 (10H, s, -C s H fi x 
2), 7.60 (2H, a pair of AB type d, 7-8.3 Hz, H(2') and H(6')). Anal. Caicd for C w H„N0 4 S: C, 72.41 : H, 
5.41 ; N, 2.81. Found: C, 72.21; H, 5.60; N, 2.84. 

7,8-DibenzyloxyisoquinoIine (24b) A mixture of 25 {6.0 g, 12.1 mmol), *-BuOK (4.3 g, 35.2 mmol), and 

/-BuOH (50 ml) was heated at 90 c for 2 hr. After cooling, the reaction mixture was poured into K x O and 
extracted with AcOEt. The AcOEt extracts were washed with H t O, dried (Na 2 SOJ, and concentrated. 
The residual oil was chromatographed on silica gel (AcOEt) to give 24b (4.0 g, 97%) as a colorless solid, which 
was recrystailized from isopropyl ether to give an analytical specimen as colorless needles, mp 70 — 7T. 
IR t2H« cm-*: 1625. MS mfe: 341 (M+). NMR (CDC1 3 ) 6; 5.23 (4H, s, -OCH*C s H 5 X 2), 7.1—7.6 (13H, m), 
3.31 (1H, d, 7-6 Hz, H(3)) 5 9.41 (1H, s, H(l)). Anal. Calcd for C, 3 H 19 N0 8 : C, 80.91; H, 5.61; N, 4.10. 
Found: C, 80.64; H, 5.80; N, 4.07. 

2-Benzoy)-7,8-m'ben7.yloxy-l-(3,4,5-trimetto^ (27) A 

solution of benzoyl chloride (4.20 g, 30 mmol) in CH a Cl 2 (20 ml) was added dropwise to a stirred mixture of 
24b (3.3 g, 9.7 mmol), KCN (1.95 g, 30 mmol), CH,C1 2 (30 ml), and H 8 0 (25 ml) with ice-cooling over a period 
of 1.5 hr. The whole was stirred at room temperature for 18 hr, then the CH.Cij layer was separated, dried 
(Na a SO d ), and concentrated to leave an oil, which was chromatographed on silica gel (C a H 6 ) to give the 
Reassert compound 26b {3.20 g, 70%) as a colorless oil. A solution of 26b (3.0 g, 6.4 mmoi) in DMF (20 ml) 
was added to a stirred suspension of NaH (400 mg of 65% mineral oil dispersion, washed with hexane) in 
PMF (20 ml) at — 10° over a period of 30 min. A solution of 3,4,5-trimethoxybenzyl chloride (1.70 g, 13.4 
mmol) in DMF (15 ml) was added at —8° to this mixture and the whole was left to warm slowly to room 
temperature (0.5 hr). The reaction mixture was poured into H 2 0 and extracted with AcOEt, The AcOEt 
extracts were washed successively with H a O and brine, dried (NajS0 4 ), and concentrated. Recrystallization 
of the residue from EtOH-isopropyl ether gave 27 (2.35 g, 57%) as colorless scales, mp 156—157°. IR v^H 
cm-': 2330 (weak), 1680, 1645. MS mjex 625 (M+-27), 471 (M+-181). Anal Calcd for C 41 H 80 N 2 O e : 
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75.44; H, 5.56; N, 4.29. Found: C, 75.15; H, 5.77; N, 4.30, 

7,8-Dibenzyloxy-l-{3,4 } 5-trimetho3cybenzyl)isoquinoline (28b) A mixture of 27 (2.2 g, 3.37 mmol), 

KaOH (5 g), EtOH (50 ml), and H a O (10 ml) was refluxed for 2 hr. After removal of the solvent, H t O was 
added to the residue and extraction was carried out with AcOEt. The AcOEt layer was washed successively 
with H,0 and brine, dried (Na a S0 4 ), and concentrated. Recrystallization of the residue from EtOH-isopro- 
pylether gave 28b (1.50 g, 85%) as colorless needles, mp 117—118°. MS mfe: 521 (M+J. NMR (CDC1 3 ) 5: 
3.55 (6H, s, OCH,x 2), 3.74 (3H, s, OCH s ), 4.81 (2H, s, C(l)-CH,Ar), 5.03 and 5.20 (2H each, s, -OCHAH, X 
2), 6.28 /2H, s, H{2') and H(6')), 8.34 (1H, d, 7=6 Hz, H(3)). Anal. Calcd for C 13 H n N0 5 : C, 75.98; H, 5.99; 
N, 2.69/ Found: C, 75.58; H, 6.08; N, 2.74. 

7,8-Diacetoxy-l-(3,4 1 5-trimethoxybenzyl)isoquinoline (30b) A solution of 28b • HQ (700 mg, 1.26 mmol) 

in EtOH (80 ml) was hydrogenated on 10% Pd-C (0.5 g) at atmospheric pressure and room temperature for 
2 hr. After removal of the catalyst by nitration, the filtrate was concentrated in vacuo to leave 29b as an oi!, 
which was dissolved in pyridine (20 ml) and treated with Ac a O (5 ml) at room temperature for 0-5 hr. The 
reaction mixture was poured into H a O and extracted with C 6 H,. The C ft H« extracts were washed with H t O, 
dried (Na,SO,), and concentrated. Recrystallization of the residue from isopropylether gave 30b (440 mg, 
82%) as colorless pillars, mp 125--126*. iR C^" 1 : 1775. MS mje: 425 (M + ). NMR (CDCl,) d: 2.07 
and 2.32 (3H each, s, OAcx2), 3.70 (6H, s, OCH,x2), 3.79 (3H, s, OCH,), 4.74 (2H, s, C(l)-CH 8 Ar), 6.26 
(2H, s, H(2') and H(6'l), 7.55 and 7.78 (1H each, a pair of AB type d, /-=10 Hz, H(5) and H{6)), 7.57 and 8.50 
(1H each, d, /.^6 Hz,' H{4) and H(3), respectively). Anal. Calcd for C l5 H w NO ? : C, 64.93; H, 5.45; N, 3.29. 
Found: C, 65.13; H, 5.71; N, 3.34. 

7,8-Dlhydroxy-l-(3,4,5-trimethoxybeiizyl)-l,2 1 3,4-tetrahydroisoqumoline Hydrochloride (5) A solution 

of 30b- HC1 (400 mg, 0.87 mmol) in EtOH (80 ml) was hydrogenated on PtO a (0.5 g) at atmospheric pressure 
and room temperature for 4 nr. After removal of the catalyst by nitration, the filtrate was concentrated 
in vacuo to give the 7,8-diacetoxy derivative of 5 as an oil, which was dissolved in 10% ethanolic HC1 (20 ml) 
and refluxed for 0.5 hr. After removal of the solvent in vacuo, the residue was recrystallized from EtOH- 
AcOEt to give 5 (130 mg, 39%) as pale yellow scales, mp 215—217° (dec). IR cm- 1 : 3400 (br), 2930 
(br). MS mfe: 181, 164 (base). NMR (D t O) <5: 3.90 (3H, s, OCU t ), 3.94 (6H, s, OCH,x2), 6.72 (2H, s, 
H{2') and H(6')), 6.86 and 7.07 (1H each, a pair of AB type d, 7 = 8 Hz. H(5) and H(6)l. 
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